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Aeromarine — i\avy Ofen Cockpit HS2-L in Operation over the Hudson River 


The sale by us of navy coast patrol HS2-L flying boat", 
affords an unusual opportunity to establish commercial 
flying companies at about one-third the investment ordi- 
narily required. 


W rile for catalogue and our dealers’ proposition. 

Aeromarine-Navy 5 and 11 -passenger flying boats are maintaining successful air 
transportation over the waters adjacent to New York, in the south between Key 
West and Havana and on the Great Lakes. 

In the hands of operating companies they are demonstrating daily the safety and 
profit of flying boat transportation. 
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The Dayton Wright Company 
believes in aviation — foresees 
with calm assurance the services , 
which aircraft will render to 
Commerce and Industry. 

It is pleased to consider that 
the opportunity to share in the 
development and in the accom- 
plishment of its expectations of 
the aircraft industry is both a 
privilege and a trust. 

Permit us to study your trans- 
portation problems. Probably 
you are one who may profit by 
the use of aircraft 


DAYTON WRIGHT COMPANY 


DAYTON, OHIO, U. S. A. 

“The birthplace of the airplane” 
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The identification of 
Incomparable Service 


F ROM now on all WRIGHi engines will have this nameplate 
on the hub. This is a visible guarantee to all who fly with the 
engine that it was made by us in our own plant. This plate 
certifies that every ounce of material was critically examined, then 
machined by our own experienced men to exact gauge and carefully 
assembled. The nameplate guarantees the engine has passed our 
exacting running test requirements. While we are building aircraft 
engines this vigilance will never be relaxed. 

r 

The seven absolute requirements for aircraft engines are fulfilled in, tlx Cwo models 
of Wright engines none in production and being sold. 


MINIMIZING REPAIRS 

The new models of WRIGHT 
engines have thicker cylinder 
sleeve heads and increased cool- 
ing around the valves. This has 
stopped valve warping. From 
200 to joo hours may be ex- 
pected without regrinding 
valves. A new device makes en- 
gine timing an easy operation. 



ENGINE REQUIREMENTS 
3. High power 


PLANE OPERATION 



/ears ago are still flying. 

, ..Jo hours and over. With th E-a end 

H-a engines incorporating changes based on actual experience 
from hundreds of our own engines, we advise commercial flyers 
to figure on ulrimate life of 2,000 hours. 


Compare the characteristics of these stock engines now in production 
with any engine built — foreign or domestic. 


Gas per H. P. hour 
Overall length, including 
NOTE : — The power g 


WRIGHT Ea 
. 210 H. P. 
200H.P. . 
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Albs. 

V-J 


"higher power and lower consumption. 

Wright Aeronautical Corporation 
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STANDARD MOTIVE POWER FOR ALL AIRCRAFT 
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The Building of Wings 


W HEN man first duplicated the tough resiliency of the 
bird’s wing - when he was able to make steel and spruce 
and linen do the work of hollow porous bone and flexible 
feather - his mastery of the air became an accomplished fact. 

It is only by studying the details of workmanship in the wing 
of a Glenn L. Martin plane that the ordinary man can realize that 
in this marvel of design and engineering lies one of the factors 
which have placed the Glenn L. Martin airplane above and out- 
side the range of competition. For much of the enviable reputa- 
tion of the Glenn L. Martin Airplane is due to the perfection of 
the wing construction. 
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The Loss of the R-38 

T HE accidental destruction of the rigid airship R-38 
over Hull, England, with the attendant loss of forty- 
four out of her crew of forty-nine is a heavy blow to 
the world of lighter-than-air craft. Among those who went 
down with the R-38 America and Great Britain lose some of 
their most distinguished exponents of rigid airship design 
and operation, for men like Colonel Campbell, Air Commodore 
Maitland, Commander Maxwell, Lieutenant Pritchard — to 
name but a few — represent a force in a comparatively un- 
developed art which it can ill afford to lose. 

We do not, however, for a moment believe that this loss, 
however grievous it be, will succeed in halting even tem- 
porarily the further development of rigid fiirships. While 
these craft have by no means attained that state of compara- 
tive finality which seems to characterize today’s heavier-thnn- 
air craft, their performances in the past prove beyond doubt 
that a rigid airship of well proven design is no longer a 
piece of experimental engineering. 

And here it is necessary to add that the R-38, far from 
being a well tried type of airship, represented an experi- 
mental design which embodied many novel ideas the merit 
of which has yet to be demonstrated. Experimentation with 
designs which mark more than a superficial departure from 
orthodox practice often end in accidents, and the R-38 was, 
unfortunately, no exception to this rule. 

It seems pretty well established that the R-38 proved, from 
the very day of her first inflation, structurally weak. Trouble 
was experienced from girders which would buckle and this 
trouble, though temporarily remedied, appeared again in one 
of the early trial flights. As a result the hull had to be 
strengthened in several parts, but even so the framework does 
not seem to have act|uired much additional strength, for the 
ship broke in two apparently because the helm was pnt hard 
over. So much, at any rate, may be gathered from statements 
made by some of the survivors. 

It may be asked why the Navy Department should have 
spent abroad a large sum of money in acquiring an experi- 
mental type of airship which might have been built in this 
country by American engineers. The latter would thus have 
had an opportunity of working out their own theories and 
of building np an American school of rigid airship design 
to which we must come sooner or later. Even if the first 
ship of such a national design would have been a failure, it 
would have afforded a wealth of experience which would have 
made worth while the expenditure. 

The desire of the Navy Department to acquire a ready- 
made airship may be understood, but in this case it would 
have perhaps been better to try to get one of Germany’s 
latest Zeppelins — which our participation in the victory en- 
titled us to — before all the airships were apportioned among 
the Allies. 


Regulating Civil Aviation 

T HE announcement by Underwriters’ Laboratories to the 
effect that they are now prepared to issue certificates 
to aircraft and aircraft pilots answering a set of re- 
quirements which are based on the provisions of the Inter- 
national Convention for the Regulation of Air Navigation anil 
the Air Regulations of Canada, marks a notable advance in 
the process of putting aviation on a safe and sane basis. 

When, after the termination of the war, civil aviation 
asserted itself as a new force of progress in the destinies of 
nations, it became at once obvious that lest it be directed into 
sound channels it might soon turn into chaos and so defeat 
its own legitimate purposes. The Peace Conference sought 
to prevent this by incorporating in the Peace Treaty the 
International Air Convention, and it succeeded in doing this 
insofar as the Allies are concerned, all whom became partiis 
to that convention. But as the JJnited States failed to ratify 
the Versailles treaty, it has likewise remained outside the ail 
convention and so far no federal air legislation has been 
enacted by Congress. 

That this omission will be made good before long seems now 
certain. In the mean time Underwriters’ Laboratories’s plen 
to register aircraft and pilots “to assist in securing general 
recognition of safe practices in aircraft operation” will lie 
warmly welcomed by all those who are concerned with tile 
healthy development of civil aviation. 

While a private organization naturally lacks the means for 
enforcing the registration of pilots and of aircraft — whiih 
alone federal ligislation can bring about— it can nevertheliss 
exert a beneficial influence in this direction by inaking it 
desirable for aircraft operators to possess a certificate of 
competency issued by a responsible agency. The past record 
of Underwriters’ Laboratories should vouch for their respon- 
sibility and the recent appointment of Major Schroeder, who 
will head their aeronautical department, is a brief that the 
work of examining pilots as to competency and aircraft as 
to airworthiness will be conducted in such maimer as to justify 
the faith of all those associated with aeronautics. 

It should be noted that the registration plan of Under- 
writers’ Laboratories is entirely independent of any insurance 
scheme. It is merely a means of enabling operators of aircraft 
to prove to their customers that the machine on which tVey 
go up has been certified as safe and that the pilot in chai'ge 
of it has been pronounced fit to fly it. The nominal chai'ge 
which the registration involves makes it certain that the plan 
will not cut deep into the finances of even the smallest Him. 
On the other hand the public will at last have a means of 
distinguishing between aircraft that are certainly airworiy 
and those that may or may not be. That this will give the 
public a greater confidence in the safe features of aviation 
is natural, for it will tend to weed out irresponsible pilots and 
obsolete aircraft. 



Report on Bombing Tests 

By Our Washington Correspondent 


The ability of airplanes to sink naval vessels with bombs is 
made the subject of a long report prepared by the Joint Board 
of the Army and Navy and published at the direction of the 
Secretary of War and the Acting Secretary of the Navy. 

The report is a direct result of the series of tests held during 
June and July last off the Virginia Capes, during which the 
one time German naval vessels, the submarine U-117, the 
destroyer G-102, the light cruiser Frankfurt and the battleship 
Ostfriesland were sunk by aerial bombs. The document was 
signed by General Pershing, Chief of Staff of the Army and 
senior member of the Joint Board. 

Mach of the report is made up of conclusions which have 
been reached, the Joint Board announces, after a study of the 
reports of the Boards of Observers, "actual observation of 
the experiments by one or more members of the Joint Board" 
and “the general knowledge of the principles of war and 
methods of conducting war”. The findings of the Board of 
Observers designated for the tests, who were close to the 
vessels when they were bombed and who went aboard both 
the Frankfurt and Ostfriesland at intervals, has been withheld 
from publication. 

“The aviation and ordnance experiments conducted with 
the ex-German vessels as targets have proved that it has be- 
come imperative as a matter of national defense to provide 
for the maximum possible development of aviation in both 
the Army and Navy”, the Joint Board declares. 

But at the same time the report hastens to deny that the 
battleship, as a result of airplane development is obsolete. 
The battleship, it is asserted, still remains the greatest factor 
of naval strength. 

“The development of aircraft instead of furnishing an 
economical instrument of war leading to the abolition of the 
battleship has but added to the complexity of naval warfare.” 
the report says in arguing the question. 

The members of the board go into a lengthy discussion of 
the entire subject of the ability of airplanes to bomb battle- 
ships effectively, at times getting far afield from the exper- 
iments of June and July. At least a part of the ground 
covered is easily recognized as that which has appeared before 
in the arguments against the airplane in operations over water. 

The text of the report is as follows: — 

August 19, 1921. 

To: 

The Secretary War and 
The Secretary of the Navy. 

SUBJECT : Reports on results of aviation and ordnance 
tests held during June and July, 1921, and 
conclusions reached. 

The Joint Board submits the following report on the results 
of the aviation and ordnance experiments held during June 
and July, 1921, and its conclusions based thereon. 

2. Certain ex-German war vessels having been turned over 
to the United States Government in accordance with the 
decision of the Supreme Council as to their allocation, the 
Navy Department decided to comply with the provision re- 
quiring their destruction by conducting a series of experi- 
ments in which these vessels were to be sunk by gunfire or by 
bombs dropped from aircraft. In order that both branches 
of the national defense might gain the maximum benefit the 
Secretary of the Navy invited the Army to participate in these 

3. In addition to the experiments with the ex-German 

vessels as targets, one was conducted with the ex-Iowa steam- 

ing under radio control as a hypothetical enemy. Search was 
conducted by aircraft and attacks made using dummy bombs 

from 4,000 feet altitude. This experiment was conducted with 
a view to obtaining information as to the effectiveness of 
aircraft in search operations, the ability of aircraft to con- 
centrate for effective attack on a vessel at sea, and the per- 


uiander-in-chief Atlantic Fleet 


4. The aviation experiments were successfullv 

under the direction of the " ' - - - - - 

by the Air Force of the At ... iiai 

Brigade of the Army. The gunfire experiments were” con- 
ducted by destroyers and battleships of the Atlantic Fleet. 

5. The experiments extended over the period from Jane 
21 to July 21, and resulted in the sinking of the ex-German 
vessels and indicated below: — 

Type How Sunk Date 

Submarine U-117 Bombs 21 June 

Submarine U-140 Gunfire 22 June 

Bombs 13 Jn^ 3 * * 6 

Gunfire 15 July 

Gunfire 15 July 


s UB-48 

Destroyer G-102 
Destroyer S-132 
Destroyer V-43 
Light Cruiser Fran 


fort 




8 July 


eapons. 


6. The schedule of experiments was so arranged a 
tain the greatest amount of information for the ] 

development of aviation and ordnance including i M 

their appurtenances, and projectiles. Boards of Observe.,, 
were appointed by the War and Navy Departments. 

7. The experiments definitely determined in each case that 
the projectiles used were superior to the defensive features 
of construction of the vessel attacked. It has long been 
recognized that the gun carried by any type of war vessel is 
supe rior at moderate ranges to the armor or protective con- 
struction of vessels of like type. In a large measure, there- 
fore, the greatest interest in these experiments lay in the 
bombing of naval vessels by aircraft. The main features of 
this report, therefore, relate to the effectiveness of aircraft in 
offensive action against various types of naval vessels. 

8. The Joint Board has carefully studied the reports of the 
Boards of Observers and as a result of such study, actual 
observation of the experiments by one or more members of 
The Joint Board, and general knowledge of the principles of 

sting war, has arrived at the fol- 


methods of c, 
nclus 


General Conclusions 

9. Within their radius of action which, relative to that of 
naval vessels, is extremely short, the effectiveness of heavier- 
than-mr craft carrying large capacity high explosive bombs, 

(a) Ability to locate the naval vessel, 

(b) Ability to hit the target vessel with the projectile 

(c) Ability of the projectile to damage or destroy the 


Consideration of Ability to Locate the Naval Vessel 

10. Aircraft of any of the three general classes: lighter- 
than-nir ships, flying boats and land planes, either in combi- 
nation or singly, have pronounced ability to search sea areas 
within their radii of action and to locate naval vessels operat- 
ing in such areas. The high speed of aircraft and the range 
of visibility obtained by altitude are factors which make these 
craft especially valuable in the Service of Information. 

11. Heevier-than-air craft may obtain the maximum radius 
of action for use in the Service of Information only by 
carrying additional fuel in place of heavy bombs. When 
armed with heavy bombs the radius of action of heavier-than- 
air types is inadequate for extensive search operations. 
Therefore, to conduct an effective attack on naval vessels it 
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will usually be necessary to have certain aircraft for search- 
ing and others for conducting the attack with bombs. 

12. Darkness, fog, falling or squally weather, will greatly 
reduce the effectiveness of aircraft in search operations. Most 
of these conditions likewise adversely affect surface vessels 
conducting such operations but not to the same extent. 

13. The present dependability of the personnel and material 
of Army and Navy aircraft appears to be such as to ensure 
that search operations, under suitable conditions can be con- 
ducted without an undue percentage of loss. The further 
development of aircraft will undoubtedly increase both depen- 
dability and radius of action. 

Ability to Hit the Target Vessel with the Projectile Carried 

14. The number of dummy bombs which actually hit the 
target during the experiment with the ex-Iowa was a very 
small percentage of those dropped. Other experiments, how- 
ever, showed that it is not necessary to make direct hits on 
naval vessels to put them out of action or to sink them, pro- 
vided the bombs drop sufficiently close to the vessel and the 
explosive charge is sufficiently lnrge to produce a mine effect 
of such proportions as to destroy the water-tight integrity of 
the vessel beyond the control of its personnel and pumps. 
The effective' target for the bomb being, therefore, greater 
than the deck area of the target vessel, the percentage of 
effective bombs would be greater than the percentage of 
actual hits. 

15. Inasmuch as these experiments were not conducted 
under battle conditions it is difficult to draw conclusions as 
to the probability of hitting a target with bombs from aircraft 
while in action. Under the favorable conditions existing 
during the experiments — namely, stationary, or practically 
stationary, target, immunity from enemy interference and 
excellent' visibility and flying conditions, the percentage of 
h.ts was greatly in excess of that to be expected under battle 
conditions. 

16. The probability of hitting will be reduced in the case 
of a target moving at high speed on varying courses; further 
reduced if the target vessel is protected by effective anti- 
aircraft armament : and practically negligible if the target is 
protected by effective pursuit planes. On the other hand the 
probability of hitting will be increased by more efficient 
sighting and bomb-dropping control apparatus, by further 
training and further development of aerial tactics. 

17. In the present state of anti-aircraft defense it is be- 
lieved that, if an air force can obtain the mastery of the air, 
an effective percentage of hits can be obtained against surface 
vessels coming within the radius of action of bombing planes 
without an undue percentage of loss of aircraft. Anti-aircraft 
armament is in an early stage of development. The history 
of war indicates that means of defense develops rapidly to 
meet the development of offensive weapons. The effectiveness 
of the bomb carried by aircraft emphasizes the necessity for 
the rapid development of anti-aircraft armament and for the 
provision of pursuit planes as a part of the fleet. 


seriously damage any naval vessel at present constructed, 
provided such projectiles can be placed in the water close 
alongside the vessel. Furthermore, it will be difficult, if not 
impossible, to build any type of vessel of sufficient strength 
to withstand the destructive force that can be obtained with 
the largest bombs that airplanes may be able to carry from 
shore bases or sheltered harbors. 

19. High-capacity high-explosive bombs hitting the upper 
works of the vessel are disastrous to exposed personnel, 
serious to light upper works, comparatively slight to heavy 
fittings such as guns, and negfgible to turrets. The effect of 
direct hits was completely local. The most serious effect of 
bombs is the mining effect when such bombs explode close 
alongside and below the surface of the water. 

20. In the case of major ships the mining effect of a bomb 
will be materially reduced due to the ability of the personnel 
to free the ship of large quantities of water by means of 
pumps to distribute the excess water through the various 
compartments and to shore up the water-tight doors and bulk- 
heads which are in most serious danger of carrying away due 
to water pressure. 

21. Aircraft, through the medium of machine guns and 
fragmentation bombs as well as by high explosive bombs of 
high capacity, possess sufficient offensive power seriously to 
threaten the exposed personnel of naval vessels unless such 
vessels are protected by pursuit planes. This emphasizes the 
necessity for the further protection of personnel and for the 
provision of aircraft carriers on which such pursuit planes 
may be based. 

22. The effect of the gas bomb has not been determined 
but it is believed that such bombs possess offensive power 
which, within the radius of action of the aircraft, is today a 
serious threat to vessels insufficiently protected by aircraft. 

Summary of General Conclusions 

23. At present aircraft possess the following abilities as 
regards operations with the fleet in areas beyond the radius 
of action of aircraft based on shore: 

(a) Limited assistance to gunnery in the control of fire. 

(b) Limited assistance in the Service of Information and 
Security. 

(c) Important strategical and tactical qualities in opera- 
tions of coast defense. 

In adequate quantities they may be the decisive factor in 
such operations. The availability of those qualities at present 
depends largely on weather conditions. The radius of action 
of bombing planes limits their effectiveness against naval 
vessels to coast defense, or base defense, in which this type 
is a very powerful adjunct to the present system of coast 

24. With reference to the effect of aircraft on future naval 
construction The Joint Board is of the opinion that: 

(a) The mission of the Navy is to control vital lines of 
transportation upon the sea. If no opposition is met 
from enemy naval vessels this mission can be accom- 
plished without entering an enemy’s coast zone with- 
in which aircraft based on shore or in sheltered 
harbors are effective. 

(b) Without an effective Navy in time of war a nation 


Ability of Aircraft to Damage Naval Vessels 
18. Aircraft carrying high-capacity high-explosive bombs 
of sufficient size have adequate offensive power to sink or 



Types or Aircraft Bombs Experimented 
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most submit to an economic blockade fatal to its trade 
and the importation of necessary materials for the 
production of war supplies. 

(c) If heavier-than-air craft are to be effective in naval 
warfare they must have great mobility and since their 
radius of action is not great additional mobility must 
be obtained by providing mobile bases — i.e., aircraft 

(d) So far as known, no planes large enough to carry a 
bomb effective against a major ship have been flown 
from or landed on an airplane carrier at sea. It is 
probable, however, that future development will make 
such operations practicable. 

(e) Even in the present state of development the aircraft 
earner, as exemplified by the Argus of the British 
Navy, is a type essential to the highest efficiency of 
the fleet. 

(f) Aircraft carriers are subject to attack by vessels 
carrying guns, torpedoes or bombs and will require 
as all other types of vessels require, the eventual 
support of the battleship. 

(g) The battleship is still the backbone of the fleet and 
the bulwark of the nation's sea defense, and will so 
remain so long as the safe navigation of the sea for 
purposes of trade or transportation is vital to success 

(h) The airplane like the submarine, destroyer and mine, 
has added to the dangers to which battleships are 
exposed but has not made the battleship obsolete. 
The battleship still remains the greatest factor of 
naval strength. 

(i) The development of aircraft instead of furnishing 
an economical instrument of war leading to the abo- 
lition of the battleship has but added to the complex- 
ity of naval warfare. 

(j) The aviation and ordnance experiments conducted 
with the ex-German vessels as targets have proved that 
it has become imperative as a matter of national de- 
fense to provide for the maximum possible develop- 
ment of aviation in both the Army and Navy. They 
have proved also the necessity for aircraft" carriere 
of the maximum size and speed to supply our fleet 
with the offensive and defensive power which aircraft 
provide, within their radius of action, as an effective 
adjunct of the fleet. It is likewise essential that effec- 
tive anti-aircraft armament be developed. 

26. The Joint Board recommends that the provisions of 
the previous orders of the War and Navy Departments rela- 
tive to secrecy concerning the results of the aviation and 
ordnance experiments be rescinded and that this report, if 
approved by the War and Navy Departments, be issued 
jointly to the Press. 


Army Air Service to Bomb Old Battleship Alabama 

Plans are almost completed for the turning over by the 
Navy Department to the War Department of the old battle- 
ship Alabama which will serve as a target of the Army Air 
Service in another bombing exercise. Air Service oflioen 
state that in conducting the bombing exercises with the Ala- 
bama advantage will be taken of the things that were learned 
in the recent exercises so that 'more definite information can 
be obtained. It is said there were many phases of attack by 
aircraft which were not touched upon, and that in this exer- 
cise it is expected to clear up some of the questions not here- 
tofore definitely settled, such, for instance, as the effect of 
toxic gases on the personnel of a vessel, which means that gas 
bombs will be used; and the effect of concussion on the per- 
sonnel from the explosion of large bombs (it is expected to 
drop 4,000-lb. bombs). Torpedoes will also be launched from 
aircraft and effort will be made in all the exercises to obtain 
concrete and definite data upon which to form a working 
basis for the future. The Navy Department has accepted an 
invitation to participate in the exercises with the Alabama, 
but they will be directly under the control of the War De- 
partment. 

After the battleship is turned over to the War Department 
preparation for the bombing will require several weeks’ time. 
Effort will be made to simulate battle conditions as much as 
possible, both from the. standpoint of the Army Air Service 
and of the Navy. In order that this may be done the War 
Department has asked that the ship be turned over in seagoing 
shape, absolutely watertight, with bulkheads sound, steam in 
the boilers, and with the ventilating and communicating 
systems in working order. Bequest also has been made that 
her magazines be filled wtih full loads of powder and that in 
all respects, except her useful offensive armament which it 
being salvaged, the ship be ready for action. 

It is hardly expected that radio control equipment such at 
was employed on the ex-Iowa can be obtained. It is hoped, 
however, to have the ship in motion, probably under tow, 
when the Army airmen open their attack. 

All sizes of bombs will be used, including the 300-lb. bombs 

similar to the kind that were first directed at the German 
battleship Ostfriesland, increasing in size to the 4,000-Ib. 
bombs, which are 2,000-lb. heavier than those used on the 
Ostfriesland, in addition to smoke and gas bombs which will 
embody several new projects of the Chemical Warfare Service. 
Penetrative qualities of the gases used will be measured by 
means of the ventilation system of the ship. The Alabama is 
a much older ship than was the Ostfriesland, but is protected 
by .an armor belt varying from 16>/2 in. to 9 in. in thickness 
as against 11% in. to 6% in. on the German craft. The pro- 
tective decks are of about the same thickness. 



on * Railroad Track, Aberdeen Proving Grounds 


Gallaudet Multiple Drive Tested 



The Gallaudet Aircraft Corp., East Greenwich, R. I., an- 
nounces the successful completion of the multiple aircraft 
engine drive which it has had under development for the 
G.B. (giant boat) seaplane now building at the Naval Air- 
craft Factor}- in Philadelphia. 

The Gallaudet Multiple Drive enables a single propeller 
to be driven by means of a clutch and gear arrangement 
simultaneously or separately by three engines. The power unit 
built for the G.B. seaplane consists of three 400 hp. Liberty 
engines and the propeller, an 18-footer, is geared down to turn 
at 800 r.p.m. The power unit was tested on a stand 25 ft. 
high and operation with one, two and three engines was suc- 
cessfully demonstrated. 

The G. B. seaplane, is to be fitted with three such power 
units, or nine Liberty engines, and will thus have a total 
horsepower of 3,600. The designed maximum speed is’ 110 


to do away with forced landings due to engine failure, while 
on the other hand it will make possible a more efficient utili- 
zation of the power plant. To appreciate this it is sufficient 
to visualize the head resistance and structural weight of three 
Liberty engines mounted in separate wing nacelles as against 
the Gallaudet Multiple Drive, which unites the three engines 
in a single streamlined nacelle and which weighs less than 
5 lb. per horsepower including the propeller. 

“The effort of aeronautical engineers”, said Mr. Gallaudet, 


Two Views or the Gallaudet Multiple Drive 
m-p.h. and enough fuel is to be carried for a flight of 3,000 
miles at cruising speed. The approximate dimensions of the 
maeh-ne are: span, 150 ft.; overall length, 90 ft.; maximum 
height, 49 ft. The boat is to be 67 ft. in length and 18 ft. 
in beam, and will be divided into eight water-tight compart- 
ments. The framing of the wings will be of steel, while the 
mterptane struts will be of duralumin. 

The Gallaudet Multiple Drive is intended to fly the giant 
boat seaplane of the Navy on six Liberty engines (2,400 hp.) 
keeping one engine in each power unit always in reserve. 
The importance of this development is as great from the 
military as from the commercial viewpoint, for it will tend 


into power units, and the giving 
plete control over his engine for 
that there is practically no limit 
of the near future, 'in trans- 
will be established, such as are 
each division of 300 or 400 miles 
change their entire power plant 
msferring the cargo,” 


S.A.E. Annual Meeting 
if Automotive Engineers has 


The Meetings Committee suggests that members desiring lo 
present papers communicate with the Society offices at 29 
West 39th Street, New York, without delay, since it is desir- 
able that the acceptance of all manuscripts be decided by 
Oct. 1 in order to provide sufficient time for preparation and 
circulation of the preprints. 




100-lb. Aircraft Bomb 



Mr. 


Praeger Honored 


The King of Spain has conferred upon Otto Praeger. of 
New York City, formerly Second Assistant Postmaster 
General, and head of the American delegation to the 7th 
Universal Postal Congress in Madrid last year, the decoration 
of "Commander with Star of the Royal Order of Isabel la 
Catolica”. 

Under Mr. Praeger's leadership the delegates of the twenty- 
one Latin-American nations joined with the United States and 
Spain in the creation of a model postal union, cooperating with 
the Universal Postal Union, bnt creating a more liberal and 

more uniform pos- 

tal administration 
between the coun- 
tries involved than 
the European na- 
tions were in a 
position to agree 
to in the Universal 
Postal Congress so 
soon after the war. 

Upon his retire- 
ment. from the pos- 
tal service last 
March, Mr. Prae- 
ger took up his 
residence in New 
York to engage in _ 
industrial research 
and investigation. 

In the business 
world Mr. Praeger 
is known as the 
creator of the 
American Air Mail 
Service and reor- 
ganizer on a busi- 
ness basis of postal 
administration. As 
postmaster of 
Washington, 1914- 


oldest continuously operated air mail service in the world | 
Mr. Praeger developed the service up to an operation of m 
than 7,000 miles flying per day and the carrying of n 
than one ton of letters per day. Experts have pronounced | 
the successful operation of the American Air Mail a 
contribution to civil aeronautics. 

During the War, with embargoes on every hand and trans- 
portation generally breaking down under the strain of the 
war load, Mr. Praeger personally supervised the transporta- 
tion of the mails on land and sea. Despite the greatest handi- 
caps, the transpor- 
’ tation of the postal 
establishment func- 
tioned without a 
break and without 
serious congestion. 

It was the only 
transportation me- 
dium that did no 
have to declare at 
embargo. 

Throughout al 
this period ol 
stress, Mr. Praeger I 
proceeded steadily I 
with the snbstitu- I 
tion of b u s i n c 
methods for 
reaucratic practL_ 
in the transporta- 
tion of the mails | 
and through sei 
title loading i 
abolishing of a 
ses that had crept 
into the service he 
effected a saving 


5, he c 


verted i 


typical public office 

business concern. 

He speeded up the 
delivery of mail 
60 per cent; in- 
creased letter and 
parcel post deliver- 
ies and collections 
throughout the 
city, and extended 
the postal facilities 
to take care of 20 
per cent increase 
in business, at the 
same time reducing operating expenses at the rate of $37,000 
per year. 

In addition to putting the Washington Postoffice on a 
thorough business basis, Mr. Praeger in 1914 organized and 
directed the first government motor vehicle service ; n the 
postal establishment and subsequently organized and directed 
the operation of the large fleets of postoffice motor trucks at 
Chicago, Detroit, St. Louis, Indianapolis and Philadelphia. 

On Sept. 1, 1915. Mr. Praeger. was appointed Second As- 
sistant Postmaster General in charge of land and sea trans- 
portation, and in charge of the Foreign Mail Service. 

He also was directed to investigate and organize an Air- 
plane Mail Service. This very successful venture was 
launched on May 15, 1918, between New York and Washing- 
ton and is today in efficient operation from coast to coast. 
The Airplane Mail Service which Mr. Praeger directed per- 
sonally for nearly three years is the most extensive and 




> the 

t the 


gove: 


Otto Praeger 


the highest labor 
turnover a m 
the 18,000 rej 
mail clerks n 
Mr. Praeger's jur- 


In the Fall of 
1920. Mr. “ „ 

went to Madrid, 
s the He»d 


of the 


Delegation to the Universal Postal Congress and there i . 
tinted a special postal treaty with twenty-two Latin Countries, 
whereby these countries agreed to accept for delivery letters, 
newspapers and trade literature from the United States at 
our domestic rate of postage instead of at the 100 per cent 
higher foreign rate. After twenty-three years negotiations 
with foreign countries our government heretofore had suc- 
ceeded in prevailing upon only seven countries and colonies 
to admit merely our letters at our domestic rates. 

In nddition to the foregoing successful negotiations. Mr. 
Praeger by a series of separate parcel post conventions has 
obtained admission for American parcel post in 260 countries 
and colonies whereas our parcel post had been admitted into 
but 49 countries and colon-es when Mr. Praeger assumed 
charge of the Foreign Mail Service. 

When the amount of our foreign correspondence is consid- 
ered it will easily be seen that the saving resulting from the 
aforementioned treaties is considerable. 


Some New Italian Seaplanes 



The accompanying pictures which have just reached Avia- 
tion and Aircraft .Journal from Guido Mattiolo, our Italian 
correspondent, show the latest developments of Italian sea- 
plane construction. 

The P. R. B. seaplane — the initials of which stand for the 
names of the designers, Pegna, Rossi and Bastianelli — is one 
of the largest machines of its kind built in Italy. The boat 
body is of the long hull-type with V bottom and 10 ft. 6 in. 
beam. The wings are of equal span and are based by three 
rows of parallel interplane struts. All control surfaces arc 
balanced. Following are the specifications of this machine: 
Specifications o / P. R. B. Seaplane 



Tlie Savoia 21 flying boat was especially built for the 
Schneider Cup race which took place on Aug. 7, last at Venice. 
As may be seen from the illustration in the upper right-hand 
corner, the span of the upper wings is much smaller than that 
of the lower ones, the latter alone carrying ailerons. The 
wing truss is of the Warren type, which is much favored by 
Italian constructors. 

Perhaps the most remarkable detail the photograph dis- 
closes is the unusually thin and flat section of the wings and 
their small chord, although that of the lower wings, not well 
shown on the illustration, is somewhat larger than that of 
the u per wings. All control leads are carried inside the hull 
and the wings. 

Although the Savoia 21 is primarily intended as a racing 
machine, it is stated that its constructors intend to turn it 
eventually into a pursuit seaplane, for which its high per- 


formance makes it particularly adaptable. Whether the wmg 
structure in its present state of design can withstand looping, 
rolling and spinning seems open to doubt. The machine is 
reported to have reached during trials a maximum speed in 
excess of 160 m.p.h., which, if confirmed, would make it the 
fastest seaplane in the world today. 

From the latest information on hand it appears that I his 
machine did not compete for the Schneider Cup race as it 
was eliminated during the preliminary trials. Its specifica- 
tions are as follows: 

Specifications of the Savoia 21 Seaplane 



The Savoia 22 shown in the lower right-hand corner was 
originally built for the Monaco seaplane meeting of last 
spring. The machine is now fitted with two 260 lip. Isstta 
Fraschini V.6 engines, but they will probably be replaced by 
two 300 lip. Fiat A. 12. The machine seats eight persons. 

The specifications are as follows: 

Specifications ol the Savoia 22 Seaplane 



The Savoia 16-bis six-seater seaplane, shown in tlie lower 
left-hand corner, is a machine of much more orthodox design 
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and represents the latest modifications of the Savoia 16 five- 
seater commercial flying boat, which enjoys ranch popularity 
in the Mediterranean Sea. Machines of this type are being 
used for passenger services on the French Riviera and also, 
by a Spanish air transport company, between Barcelona and 
the Balearic Islands. 

Specifications of the Savoia 16-bis are not available, but 
as the machine is understood to differ but in minor details 
from its prototype. Model 16, we are giving herewith the 
specifications of the latter. The clean outline of the hull of 
the 16-bis are particularly noteworthy. 

Specifications of the Savoia 16 Seaplane 


Span. 48 ft. 

I*ncth overall. S3 It. ^ ^ ^ 



2,007 Passengers in Three Months 
The first official report covering commercial flying opera- 
tions to and from New York just forwarded to the Bureau of 
Aeronautics, Navy Department, by the Aeromarine Airways 
shows that the first three months of operations 2,007 passen- 


gers were carried 28,171 miles in the air by four flying boats 
without a single injury. These figures are exclusive of crews, 
each boat carrying a pilot and mechanic on every flight. 

The report covers the first quarter of the sight-seeing ser- 
vice around New York City, and services to and from nearby 
seashore resorts. The only mishap recorded in the report 
occurred Sunday, August 7th, when the flying boat “Ambas- 
sador” made a forced landing with six passengers in the 
violent storm while flying from Atlantic City to New York. 

It points out that the landing was safely made alongside 
a yacht belonging to the president of the company, and that 
the passengers and crew were safely transferred, and the 
flying boat successfully towed back to the hangar. This forced 
landing occurred in a storm which was so violent that it 
actually tore up pavement in the city streets, and blew down 
garages, and resulted in serious accidents in other form of 
transit in and about the city. The flying boat easily weathered 
this terrific storm and landed its passengers without injury. 

The record of the four flying boats in the first three months 
operations is as follows: 



Calibration of Carburetor Jet Flow * 


It has been recognized for some time that many of the 
discrepancies in carburetor performance can be traced to 
the use of improperly sized jets and more especially to the 
variation in flow of jets of the same nominal orifice size and 
shape. If two jets of the same nominal orifice size and 
shape, but which pass different quantities of fluid under the 
same head, are placed in opposite sides of a duplex carbure- 
tor, the air-gas mixture on one side will differ from that of 
the other and the engine performance may be affected. To 
obviate this trouble it was decided to obtain calibration curves 

for the carburetor jets in most common use and at the same 

time determine what the probable error was due to the use 
of uncalibrated jets. The calibration curves, besides giving a 
standard for each size of jet to conform to, would give a 
means of estimating closely the size of jet necessary when it 
was desired to enrich or make lean a given carburetor setting 
by a given amount. 

It has been the custom in Britain for some time to calibrate 
all carburetor jets by the quantity (in cu. cm.) of standard 
'fluid they would flow under a head of 50 cm. in one minute 


Method of Test 

An instrument was available for this test in the form of a 
Brown & Barlow Mark 111 flow meter, manufactured by 
Brown & Barlow (Ltd.), Birmingham, England. This is a 
flow meter of the so-called orifice type and consists of three 
vertical tubes, the central tube having at its top a float mech- 
anism which maintains a constant head on this tube. The 
central tube is connected at the bottom to the two glass tubes 
on either side through calibrated metering orifices. These 
orifices are of different sizes and determine the range of the 
instrument. Valves and adapters for the jets are provided at 
the bottom of the two outer glass tubes and the scales are 
placed alongside the glass tubes, the height of the column of 
gasoline in the outer tube indicating the flow. Change in 
head of the outer column is dne to the difference between the 
amount drawn off this column by the jet to be calibrated and 
the amount of fluid replenished to this same column by the 
standard orifice under standard head. The scales are calibra- 
ted to read in British imperial pints per hour. The two 
scales of the instrument used have ranges from 30 to 80 pints 
per hour and from 70 to 180 pints per hour, respectively. 

In the test of all Zenith jets 10 of each size were flowed 

• From AW Service Information Circular. 


and the average of the results taken as the correct value for 
the flow of that size. Only five of each size of the Stromberg 
jets were available to obtain the average value. It was 
found that the scale with a range of from 30 to 80 pints per 
hour was the only one necessary for all the runs, none of the 
jets tested having a flow of over 80 pints per hour. A ther- 
mometer was kept in the gasoline supply and data on the 
specific gravity of the gasoline were available from day to 
day. 

The first series of jets whose flow was taken consisted of 
a complete set, just as they came from tbe manufacturer, of 
standard Zenith U. S. 52 main jets, between the sizes of No. 
120 and 200. (The size numbers of Zenith jets are based on 
their diameter, a No. 120 being 1.2 mm. in diameter, a No. 125 
being 1.25 mm. in diameter, ete.) 

The jets were then drilled to a larger size, soldered up, 
and redrilled to drill sizes ranging from 45 to 60. These 
were then flowed and the results recorded. 

The third series of jets flowed consisted of standard Zenith 
U. S. 52 compensating jets from size 125 to size No. 200. 

The fourth series of jets flowed consisted of standard 
Stromberg old-type jets ranging in size from No. 31 to No. 
50. Stromberg jet sizes represent United States standard 
twist-drill sizes. 

The fifth series of jets flowed consisted of standard Strom- 
berg new-type sharp-edge orifice jets ranging in size from 

No. 31 to No. 50. 

The flow meter was itself calibrated to actual flow over 
the range of the scale by inserting different size jets, record- 
ing the scale reading and at the same time obtaining the 
actual flow by means of a 2,000 cu. cm. flask and a stop watch. 
Check runs were made for each reading. 

Various jets whose flow in the flow meter had been de- 
termined were then flowed under a constant head of 50 cm. 
and the actual discharge by direct measurement obtained. 
Check runs were made for each reading. 

The flow of all Zenith jets smaller in size than 140 dropped 
below 30 pints per hour and were, therefore, off the scale 
of the instrument. In this case the flow was taken by means 
of a graduate and a stop watch, the personal error being 
eliminated as far as possible by flowing each jet at least five 

The size of the counterbore in the Zenith compensating jets 
has a very marked effect on the flow as given by the flow 
meter, varying the flow as much as 9.7 per cent.’ For this 


AVIATION 


September 5, 1921 

reason the calibration curve was obtained with jets taken as 
a standard, the diameter of whose counterbore was 1.8 times 
the diameter of the jet orifice. The effect of the counterbore 
on flow when the jet is submerged, as it is in operation, is 
as yet an unknown variable. The fluid used in all calibrations 
was domestic aviation gasoline, War Department Specification 
No. 2-40. Gasoline was renewed often to eliminate any chance 
of error in flow from change in specific gravity due to the 
evaporation of the lighter portions of the gasoline. 

Analysis 

The Brown & Barlow Mark III flow meter is guaranteed 
by the makers to have an accuracy within less than ±1 per 
cent. From the calibration by actual flow, the error over the 
whole scale varied from 0.70 to 0.95 pint per hour. This 
error, however, was always on the same side; that is, the 
scale reading was always less than actual flow, and by simply 
adjusting the scale most of the error could be eliminated. 
No attempt was made to correct for this error, however, since 
the readings obtained on the flow meter (except those under 
a 50 cm. head ) represent purely arbitrary constants for rating 
jets applicable only to this particular apparatus. Under 
different atmospheric conditions, and slightly different gaso- 
line temperatures, variations in flow on the same jet were 
never over 0.2 of a pint per hour and, being within the limits 
of experimental error, were disregarded. 

During the tests the level of the gasoline in the glass tubes 
remained constant after a state of equilibrium had been 
reached and there was no surging of any kind. 

It should be noted that the flow meter used on this test is 
a consumption flow meter and not a jet calibration flow 
meter; that is, the scales are calibrated to read in pints per 
hour of gasoline actually passing the jet being calibrated, 
and not in pints per hour under a constant head. As the 
same flow meter will be used for determining jet sizes to be 
used in carburetors, the calibration or rating curves arc 
plotted, using the actual scale reading without corrections of 
any kind. However, as described under “Method of Test,” 
the scale of the instrument itself was calibrated by direct 
measurement against actual flow under a constant head of 
50 cm. and the calibration curves made for the jets under this 
head represent, therefore, actual flow to which no correction 
needs to be applied. 

In the result summary will be found two columns of “per 
cent error”. The first of these columns is the variation be- 
tween the mnximum and minimum flow of all jets of the 
given size expressed in per cent of the average flow of all 
jets of that size. The second column of “per cent error” 


Result of Summary 



gives the maximum variation of any jet of a given size from 
the mean ns read from the calibration curve. 

The variation of the soldered and drilled Zenith jets from 
the calibration mean as given in the “per cent error” column 
is taken from the mean of the standard jets, as the soldered 
and drilled jets will, when flowed for use, be made to conform 
to the calibration curve of the standard jets. 

The curves show that for any series of jets, the flow plotted 
against size will give a smooth curve over the range used. 
The tables show that the maximum variation in per cent be- 
tween jets and maximum variation of any one jet from the 
calibration mean, respectively, are: 

Standard Zenith main jets, 9.30 and 7.56. 

Zenith main jets soldered and drilled, 19.33 and 13.21. 

Standard Zenith compensating jets, 4.11 and 4.15. 

Stromberg old-type jets, 5.20 and 5.52. 

Stromberg new-type jets, 2.51 and 2.54. . 

The improvement of the Stromberg new-type jets over ths 
old-type as regards variation is pronounced,' and is probably 
due to the adoption of the sharp-edged orifice. 



AVIATION 


284 


September 5, 1921 



Aviation Publicity 

W. Dean Smith, Director of the Bureau of Statistics of 
the American Express Co., expressing his personal views on 
the subject of aviation publicity writes in a letter the follow- 
ing interesting ideas: 

There are only two solutions to the problem of developing 
airplane passenger traffic properly in the United States: (1) 
The subsidizing of airplane passenger lines by the United 
States Government. (2) The development of airplane passenger 
traffic by private companies and capital. It seems to me that 
judgment by past experience in other lines of commercial 
development ,the second is the only possible solution if we are 
not to be hopelessly outdistanced in the matter of establishing 
maintaining and increasing airplane passenger traffic in this 
country. 

Assuming that the second solution is the correct one, and 
it would seem to be from the increasing number of airplane 
companies being organized in various sections of the country, 
we are next confronted with an equally important problem 
the solution of which is vital to the success of airplane passen- 
ger transportation. This problem is the attitude of the public 
towards the airplane as a safe and reliable means of passenger 
transportation. I see no other solution to this latter problem 
except a campaign of education in which every possible means 
of publicity and every other available channel must be utilized 
to reach the traveling public and instill in its mind the absolute 
conviction that airplanes are no longer mere engines of war or 
unsubstantial contrivances in which dare-devils may indulge 
in thrilling and fool hardy stunts. 

I have watched with considerable interest the attitude of 
newspapers generally throughout the country in handling 
stories relating to the halting steps which have so far been 
made by airplane companies in establishing airplane passenger 
transportation. The undercurrent of the newspaper stories 
has been one of implied if not openly expressed frivolity ; 
rarely if ever have I seen one of these stories written in a 
serious and comprehending manner. In other words the at- 
tempts of men of vision to oj>cn up airplane passenger trans- 
portation have been considered more or less a joke. 


I remember distinctly being present at the take off of the 
two airplanes from the Hudson River several months ago on 
their journey to their base of operations between Key Wist 
and Havana. The occasion was marked by a luncheon tender- 
ed army and navy officials, diplomats, representatives of Cubs 
and newspapermen. It was a red letter day in the progress 
of commercial aviation. The account that I saw in the papers 
the next day was a scant stick concerning the event. 

This proves conclusively to my mind that the channel of 
publicity through newspaper stories is practically closed at 
least for the present and that not until newspapers are forced 
to treat this matter seriously will that channel ever be open. 
In order to make newspapers treat the matter seriously, it 
is absolutely necessary for those engaged in the development 
of commercial airplane traffic to secure space in the news- 
papers by paying for it; using this medium to tell the public 
what it proposes to do, but even more emphatically letting the 
public know what has been done to make airplane passenger 
transportation safe and reliable. This would take money of 
course and it will be a long and hard road before the desired 
result is achieved ; but the eventual dividend will more than 
repay the cost of the campaign. 

When you prevail uport some kindly disposed reporter to 
write a story of a relatively few lines announcing that yon 
propose to establish an airplane passenger service between 
New York and Atlantic City with planes every hour on the 
hour, you reach a pitifully small audience; few but those 
like myself who are professionally interested in aviation will 
read the article; that insignificant number of average citizens 
who peruse it hurriedly will get the reaction that it is a beau- 
tiful dream and nothing more and that the other fellow can 
take a chance if he wants to. If, however, you have a full 
page advertisement which will, to use slang expression, “knock 
a man's eye out” setting forth in punchy phrases what you 
are going to do and what you have done then the public will 
begin to sit up and take notice. The potentiality of response 
of the American public when properly appealed to is irresist- 
ible, but is a mass hard to get in motion. 

I would adopt other methods than newspaper publicity to 
reach the traveling public to educate them to the use of air- 
planes as a common place every day method of proceeding 
from one point to another either on business or pleasure. I 
would inaugurate a campaign of letters addressed to the most 
prominent, financial, business, professional and social elements 
of the country at large but more particularly those residing 
in or near the district through which you propose to operate. 
These letters I would make of the very highest class in appear- 
ance and text and make them absolutely personal in tone 
and appeal. They must not in the remotest degree have any 
ear marks of mere circularizing. 

I would judiciously extend free transportation to hand 
picked individuals of standing and influence and thus build 
up a chain of enthusiasts personally acquainted with your 
service who will advertise it by word of month among other 
friends and acquaintances. The loss of revenue from this 
method I should charge to advertising. 

There is no question in my mind of the ultimate adoption 
by the general public of airplanes as an every day means of 
transportation. I do not believe the time is relatively far 
distant. I think the moment is at hand when the right psy- 
chological publicity brought to bear on the public will wake 
them up and produce desired results. 


Airdrome Notes 
Garden City. L. I.. N. Y. 

The Curtiss Aeroplane & Motor Corp. advises that the Air 
Mail have erected two wireless poles 150 ft. high, about 1W 
yd. north of the Curtiss factory at Garden City. Electric 
lights will be placed on these poles to avoid danger of 

^Pilots usiug^Mitchel, Roosevelt or Curtiss Fields at Garden 
City should take care in landing that they do not come so 
low as to collide with these poles. 


Loss of the Airship R-38 


The rigid airship R-38, which was shortly to be incorporated 
in the U. S. Navy under the name ZR-2, was accidentally 
destroyed on Aug. 24 over Hull, England, with heavy loss 
of life. Of the forty-nine officers and men she carried seven- 
teen of whom were Americans, only one American and four 
Britishers were saved. Among those saved are Flight Lieut. 
A. H. Wann, R.A.F., commander of the aiiship, and four 
ratings including Quartermaster N. 0. Walker, U. S. N. 
Among those unaccounted for arc Comdr. Louis H. Maxfield, 
U.S.N., who was to command the ZR-2 under the American 
flag; Lieut. Comdrs. Valentine N. Bieg and Emery Coil, 
U.S.N. ; Lieuts. Marcus H. Esterly and Henry W. Hoyt, 
U.S.N. ; Air Commodore E. M. Maitland, R.A.F., commanding 
the airship base at Howden ; Flight Lieuts. G. M. Thomas, I. 
C. Little, R. S. Montague, and J. E. M. Pritchard, R.A.F. 

From statements by eyewitnesses it appears that the R-38 
was flying over Hull when at about 5:45 p. m. the hull was 
seen to buckle amidships and break in two. There followed 
two violent explosions and the two sections of the airship 
broke into llames and fell into the river Humber. It is 
believed that most of those missing were killed by the explo- 
sions when the hydrogen and the gasoline tanks caught fire. 

The cause of the accident had not yet been officially deter- 
mined at the time of going to press, but according to the 
stories told by some of the survivors the airship broke in two 
just when site was making high speed turning tests. Two 
turns were made without difficulty, but on making the third 
the strain may have been too great for the vessel, for it caused 
one of the longitudinal girders to buckle. In this connection 
it is recalled that during a 9-hr trial flight on July 17 some 
of the longitudinal girders and transverse frames amidships 
showed structural weakness and necessitated reinforcement. 
This was done at Howden, and it was then believed that the 
modification in her structure — to be anticipated in an exper- 
imental type such as the R-38 was — had overcome the initial 
defects. 

Flying Officer Wicks, wireless officer of the R-38, stuck to 
his post to the last, attempting to communicate with the air- 
ship base at Howden. Signals were received at that place 
from the R-38 after the vessel had begun to buckle, but were 
undecipherable. 

The R-38 was the largest airship ever built. She had a 
capacity of 2,720,000 cu. ft., being thus 300,000 cu. ft. larger 
than the German L.71, the largest of the Zeppelin series, 
which was surrenderd to Great Britain under the terms of 


the Peace Treaty. She was 695 ft. long, 85 ft. 4 in. in 
diameter, and was propelled by six 350 hp. Sunbeam "Cos- 
sack” engines mounted in separate wings cars, placed in pairs 
side by side, each engine driving a pusher propeller. The de- 
signed maximum speed was 70 m.p.li. and this appears to ha ve 
been exceeded on the full speed trials the R-38 made just be- 
fore her collapse. Her disposable lift, that is, the useful load 
available for gasoline and oil, stores, armament, ballast, etc., 
as originally designed was in excess of 50 tons, but this was 
subsequently reduced by the addition of a bow mooring gear 
and also by the reinforcement of the hull. 

The hull structure was, in general principles, of standard 
type such as was used in the Zeppelin airships, but a very 
considerable saving of structural weight had been effected by 
a large number of improvements in details. It was built of 

duralumin, and consisted of a number of longitudinal lattice 
girders connected transversely by other lattice girders which 
formed a series of rings, the longitudinals and rings being 
braced by wires. This structure contained fourteen com- 
partments in each of which was a gas bag made of fabric and 
goldbeaters-skin. Inside the bottom of the airship and run- 
ning from end to end was a corridor containing the aluminum 
gasoline tanks, the fabric water ballast bags, accommodations 
for bombs and the sleeping and living quarters of the crew 
when off duty. This corridor was also the means of com- 
munication between the various cars and control stations, and 
of entry from a mooring mast. 

The main control station of the airship was in a small tar 
near the bows. This car was not suspended below the hull as 
in the case of the power ears but projected from the unoer- 
side of the hull structure, to which it was rigidlv attached. 

The crew was normally made up of a Captain, Executive 
Officer, Navigator, Engineer Officer. Radio Officer, Meteoro- 
logical Officer, three Watch Officers, sixteen mechanics and len 
riggers. 

The design of the R-38 was decided upon by the British 
Admirality in the Spring of 1918. Construction was begun 
at Messrs. Short Brothers Works at Cardineton in November, 
1918. In April, 1920, the Works at Cardington were taken 
over by the Air Ministry, and the greater part of the work 
of construction of the ZR-2 has been carried out since that 
date. The history of the airship up to date may, therefore, 
be summarized by saying that it was des gned by the Adrc ir- 
altv, begun by Messrs. Short Brothers and completed by the 
Air Ministry. 



Fokker S-l Training Machine Fitted with a Curtiss OX-5 Engine. Pilot and Passenger are Seated Side by Side 
285 



AVIATION 


The World’s Airship Types in 1921 

By Ladislae d’Orcy 


The accompaning tables give the principal characteristics 
of those of the world's airship types which may be considered 
representative of modem construction. For this reason no 
airship type is included which dates back further' than 1917. 
The data are almost entirely taken from official sources, so 
that the information may in all essentials be considered reliable. 

The airship types are listed according to the country of 
their origin, which arrangement makes it easy to compare the 
respective merits of the diverse national products. Consequent- 
ly the tables do not list the airships of foreign origin which 
may be found in the lighter-than-air services of the various air 
powers. Thus, for instance, the U. S. Army and Naval Air 
Sen-ices have in commission or in storage a great variety of 
foreign-built airships (Astra-Torres, Chalais-Meudon, N.S., O., 
Usuelli and Zodiac)-, some of which were used on active 
sen-ice during the late war. while others were acquired after 
the Armistice for purposes of comparative study. 

A few words regarding the airship situation abroad may 
not be amiss in this connection. The airship service of the 
British Royal Air Force has been disbanded for reasons of 
economy and its rigid airships have been handed over to the 
Disposal Board of the Ministry of Munitions for sale to 
private enterprises. Efforts tending toward the establishment 
of an imperial airship transport sen-ice using the ex-R.A.F. 


vessels have not had any result so far. A number of non- 
rigid airships of the N.S., C Star and S.S. types has been 
presented to various dominion governments, including Canada. 

Of the war-time French and Italian airship services only 
a small nucleous remains, a few ships being retained for 
training purposes. In both countries several service air- 
ships have been converted for passenger carrying and with 
these excursion services are run on experimental routes. 

The German war airship service was disbanded as a result 
of the pence treaty and although the latter does not bar 
Germany from engaging in commercial air activities, the 
practical possibilities of a German airship transport service 
for the time being seem extremely remote. This is due to the 
decision of the Allies to make Germany pay in kind for the 
wilful destruction, after the Armistice, of seven naval Zeppe- 
lins having an aggregate capacity of approximately 14,000,000 
cu. ft. Hence until this figure is reached by new constructions, 
every German airship is liable to seizure by the Inter-Allied 
Commission of Aeronautical Control as it’ happened in the 
ease of the Bodensee and the Nordstern. As the surrender of 
these ships reduced the “seizable capacity” only to 12,400,000 
cu. ft., it seems doubtful that a German enterprise should 
want to engage in airship construction and operation so lone 
as this provision of the Peace Treaty is in force. 


American Airship Types 


( dp- 




rigid AIRSHIPS — NAVAL TYPE 



NON-RIGID AIRSHIPS — GOODYEAR TYPE 



Speed Ranee* 



French Airship Types 


Type Capacity Length Diameter Engines T 

(year) cn. ft. ft. ft. (Propellers) I 

NON- RIGID AIRSHIPS — CHALAIS-MEUDON TYPE 

-■?i»17) ‘ " - Sal i so i (-) 

00t| ig ) 318.000 264 46 2 Salmson (2) 

NON-RIGID AIRSHIPS — ASTRA-TORRES TYPE 


NON-RIGID AIRSHIPS — ZODIAC TYPE 


German Airship Types 


Tfrpe^ Capacity Length Diameter ( p*rap!>Uere) 

RIGID AIRSHIPS — ZEPPELIN TYPE 
B0DE1?8EE 800,000 417.5 61.7 ^ 4 Maybach (*) 

to Italy, and her slsterahlp, the' NORDSTERN. to Prance. 

SEMI-RIGID AIRSHIPS — PARSEVAL TYPE 




to France. The BODENSEE was ni 


Italian Airship Types 


SEMI-RIGID AIRSHIPS MILITARY TYPE 


British Airship Types 




SEMI-RIGID AIRSHIPS — FORLANINI TYPE 

Hi*!*) 488 -°°° : >07 87 * Isotta-Frasehini (2) 700 7.6 


American Gordon - Bennett Team Sails 


NON-RIGID AIRSHIPS 





The American team which is going to challenge Belgium 
for the Gordon Bennett Balloon Cup on Sept. 18, next, sailed 
from New York on Aug. 27 on the steamship Finland. 

The members of the American Team who have been selected 
to represent America are Ralph Upson, winner of the National 
Championship Balloon Race and his aide C. G. Andrus of 
the United States Weather Bureau; The Akron Chamber of 
Commerce is sending Ward T. Van Orman in charge of the 
Airship Construction Division of the Goodyear Tire and 
Rubber Co., with Willard B. Seiberling as his aide. Bernard 
Von Hoffman and 3. S. McKibben as aide, represent St. 

This classic of the air has been won four times by America 


and was captured by the representative of Belgium in tfce 
International Balloon Race held last October from Birmins;- 

Representatives from America, England, France, Belgium, 
Italy, Spain and Switzerland will compete in this Race. 

This handsome trophy was put up by James Gordon Benne.t 
for international competition and is considered the champion- 
ship sporting classic of the air. 

The American team has an excellent chance to win this 
year and has every confidence that they will bring back ths 
handsome trophy so it may resume its place of honor in tie 
trophy room of the Aero Club of America. 
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Air Mail Executives 

Col. E. H. Sliaughnessv appointed on Apr. 11 by President 
Harding as Second Assistant Postmaster General is a trans- 
portation expert. He has always resided in Chicago with the 
exception of several years spent at smaller cities in Illinois 
in connection with railway work. He entered the service of 
the Chicago & North-Western Railway in July, 1899, as a 
telegrapher and remained continuously in the service of that 



Cot. E. H. SnAt-GiiXESSY, 2 nd Ass’t. Postmaster General 


railroad until May 28, 1917. when leave of absence was 
granted to enter the military service. For service in France 
Colonel Sbaughnessy was awarded the Distinguished Service 
Medal and the Legion of Honor, Order of the Black Star. 

As Second Assistant Postmaster General, Colonel Shaugh- 
nessy has charge of the Air Mail Service. 


Spraying Trees from an Airplane 

The novel experiment of spraying a grove of trees from an 
airplane was made on August 4 over the farm of Harry A. 
Carver, near Troy, Ohio, to prevent further ravages of worms 
which have twice practically defoliated this grove of 5000 
Catalpa trees. The machine piloted by Lieut. John A. Mc- 
Cready, Air Service, and carrying E. Dormoy, McCook Field, 
designer, who constructed the sifter used to spray the arsenate 
of lead powder, flew within 20 or 25 feet of the top of the 
trees, releasing the powder which was carried by the wind and 
air currents from the machine's propeller into every part of 
the grove. Treatment of trees in this manner saves much 
time and labor, as an airplane in a few minutes can do work 
which would require a number of men and many pump sprays 
several days. The effect of this experiment will be watched 
with interest by entomologists and forestry experts in many 
parts of the country, especially in the east, where a similar 
scourge is working havoc with many magnificent elm trees. 


®Where Fly ® 



CALIFORNIA 

SAN FRANCISCO, CALIFORNIA 
EARL P. COOPER AIRPLANE St MOTOR CO. 

"'checkerboard airplane service 

FOREST PARK, ILLINOIS 

On* of t ha Imrgtsl and bett aquippad flying fioldt 
in thm Unitod Sum. 

CURTISS-1 N DIANA COMPANY 

Kekemo, !■£■■■ 

ALL TYPES OF CURTISS PLANES. 

LOUISIANA 

GULF STATES AIRCRAFT COMPANY 

SHREVEPORT, LA. 

MASSACHUSETTS 

BOSTON AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST„ BOSTON, MASS. 

MINNESOTA 

WHITE BEAR LAKE, MINN. 
Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 

' " AEROMARINE AIRWAYS, INC. 

II Passenger Flying Cruiser* — S passenger, open end 
enclosed Flying Boats. Sightseeing Tours - Flights to Shorn 

and Lake Resorts 

NEW YORK a NEW JERSEY 

CURTISS FIELD, GARDEN CITY. LONG ISLAND 
KENILWORTH FIELD. BUFFALO, N. T. 

FLYING STATION. ATLANTIC CITY. N. J. 

CURTISS AEROPLANE & MOTOR CORPORATION 

DAYTON, OHIO. 

JOHNSON AIRPLANE A SUPPLY CO. ^ 

OREGON 

LAND OR WATER FLYING 
OREGON. WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND. OREGON 

Official Flying field Aero Club of Pcnneylvania 

PHILADELPHIA AERO-SERVICE CORPORATION 

634 Real Estate Treat Budding. Philadelphia. 

WISCONSIN 

CUKTISS. WISCONSIN AEROPLANE CO. 

FLYING SCHOOL 
G1LLES e“ MElSENfflUMER ^ ^ ^ 

U yon are one of the companies in your state having first 
special ‘lights' yo" slrenlTbe' represented in WHERE TO FLY 
each weeh. 

26 Consecutive Insertions $20.00 
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BOEING AIRPLANE 
COMPANY 

Manufacturers of 

EXCLUSIVELY DESIGNED 

SEAPLANES 
FLYING BOATS 
AIRPLANES 

CONTRACTORS TO UNITED 
STATES GOVERNMENT 

GEORGETOWN STATION 

SEATTLE WASHINGTON 
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^lo/Ce | aird Swallow 

X America's First Commercial -Airplane" 

4,500 


NOW 



WICHITA, KANS. 


I NCREASED production enables us to announce this reduction, effective immediately. At this price 
The Laird Swallow will be the most wonderful buy in America today. Brand new in every detail- 
built in our own factory, powered with the 0X5 motor, carrying three passengers with full load of fuel 
and baggage— Magnificent in performance— remarkably low upkeep and operation costs. 

Our new sales plan will be most interesting to every person interested in aviation— Write for 
details and booklet— 

E. M. LAIRD COMPANY 

MANUFACTURERS 
WICHITA, KANSAS 
General Sales Offices 
2216 SO. MICHIGAN AVE., CHICAGO. 



Cox-Klemin Aircraft Corporation 

Consulting, Designing & Constructing Engineers 

College Point, L. I. 

Telephone. Flushing 1800 


FOR IMMEDIATE DELIVERY AT LOWEST PRICES 
MOTORS-A11 New 


Hispano-Juizas 150, 180 and 300 H. P. 
Isotta-Fraschinis 1 70 and 250 H. P. 

Mercedes 160 H. P. 

PLANES 

3 Place Standards, rebuilt from new ships and 
motors, with Hispano-Suiza 1 50 H. P., or Isotta- 
Fraschini 170 H. P. or Mercedes 150 H. P. 

Aeromarine— 40, 3 place flying boat with Isotta- 
Fraschini 1 70 H. P. motors, 

AIRCRAFT MATERIAL 

Radiators, propellers. Aircraft Accessories and 
materials. 

REPAIR AND REMODELING 

A complete and highly skilled shop and engineer- 


ing organization offers unequalled service in repair 
and remodelling of every type of craft at the most 
reasonable terms. We specialize in this work and 
can give prompt estimates. 

SPECIAL AIRCRAFT 

Designed and built to meet every requirement 
and specification. 

CONSULTATION SERVICE 

To Transportation Companies in the laying out 
of airways, analysis of costs, financial and technical 
reports, and purchase of planes, motors and 
materials. 

INVENTIONS 

Design, Development and Construction. 


\ WRITE FOR PRICES AND CATALOG 

All inquiries promptly dealt with. Write in and state your requirements. 


September 5, 1921 


AVIATION 


291 


LEARN TO FLY! 

THE RALPH C. D1GGINS CO. 


THE RALPH C. DIGGINS CO. 


The Spark Plug That Cleans Itself 

B. G. 


> th« U. S. Arm, Air Service 


THE B. G. CORPORATION 

33 GOLD STREET 

NEW YORK CITY U. 5. A. 


CANUCK 

AND 

OX5 ENGINE SPARE PARTS 
IMMEDIATE DELIVERY 
CJLL. PROPS. $15 PARAGON PROPS. $30 

ROME - TURNEY RADIATORS $20 
ALSO COMPLETE ASSORTMENT OF STANDARD UTIUTT PARTS 
GET OUR PRICES BEFORE ORDERING 


Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Established 1911 


213 Lyon St., Grand Rapids, Michigan 


Contractors to United States Government 


AIRCRAFT MATERIALS 

AMERICAN CURTISS TYPE LANDING GEARS 

Complete with wheels, tires end el! fittings— new. in perfect con- 


Our 


CANUCK-WINGS, new complete se 
Ailerons and Interplane Struts 

special pricer $550.00. 

^LciTjanTo xTetTr^ 



Warteick NON 'TEAR Aero-Cloth 


A SAFE CLOTH for FLYING 


For Particulars Apply to 

WELLINGTON SEARS & CO. 

66 Worth Street. New York 


SUPPLIES 

“CANUCK ’ “JN” “OX5” 

IMMEDIATE SERVICE 


AMEW 
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Learn to Fly on Mayer Aircraft 
i Corp. Field, 

Bridgeville, Pa. 



The Loening 

Flying Boat. 

is equipped with 

PIONEER INSTRUMENTS 

PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


EDWARD P. WARNER 

Consulting Aeronautical Engineer 

Mass. Institute of Technology 

Cambridge, Mass. 


Aeronautical Engineering and Airplane Design 


By LIEUTENANT ALEXANDER KLEMIN 


D AERONAUTICAL ENGINEERING. 


■1 Editor ol AVIATION 


Port 1. Aerodynamical Theory and Data 




Part 2. Airplane Deii 




THE GARDNER, MOFFAT COMPANY, Inc., Publishers 

225 Fourth Ave., New York City 


INDEX TO ADVERTISERS 


Aeromarine Engineering & Sales Co. . . . 
Aircraft Materials & Equipment Corp . . 

Aircraft Service Directory 

Aircraft Year Book 


Dayton Wright Co 271 

Diggins, Ralph C., Co 291 


Flottorp Manufacturing Co. . 


Huff, Daiand & Co., Inc. . 


Navy Department.. 


Pioneer Instrument Co 292 


fling's, John A., Son’s Co. . 


vs -Morse Aircraft Corp 273 


BUY IT FROM THE NAVY 

Miscellaneous Photographic 
Materials 


The Navy is offering the following Surplus Photo- 
graphic Material for sale by fixed prices. All the 
material is up to Navy Specifications and is NEW and 
UNUSED. 

VERTICAL MAPPING CAMERAS 

Signal Corps, type L, with magazine for 24 plates, 
4 by 5 inches, complete, with base and propeller for 
flexible cable and one magazine. 

SALE PRICE $50.00 


SENECA VIEW CAMERAS 
$30.00 

PROJECTION LANTERNS 
B. & L, No. 9 $50.00 
W. & B. and Earle $35.00 


Developing and printing acids and chemicals, frames, 
tanks, trays, racks; developers for motion pictures; 
slides and numerous other items of interest to the 
amateur and professional photographer. 

All the Above Material is Located 
at Naval Aircraft Factory, PhUa., Pa. 

This material is listed in the illustrated and descriptive 
catalog on Aeronautical Equipment. 

SEND FOR A COPY TODAY 

CENTRAL SALES OFFICE 

NAVY DEPARTMENT WASHINGTON, D. C. 
Sales Rooms, Bldg. 176, Navy Yard 
Washington, D. C. 
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ircrafr Service Directory 

WHERE TO PROCURE EQUIPMENT AND SERVICES n 


THE LAWRENCE SPERRY AIRCRAFT CO., INC. 

Farmiafdale. Long bland. Naw York 


ALLEN E. PECK 

Patent Attorney 

29-31 Pacific Building, 622 F. Street, N. W. 
WASHINGTON, D. C. 


WRITE FOR OUR 
SPECIAL PRICE UST 
CANUCK, JN„ AVRO 
AND OX-5 PARTS 
£RICSON AIRdRAFT'ClMITAD 

12* KING ST, EAST. TORONTO, CANADA 


FOR SALE: 1 Avro. three sealer, with 110 hp. 

LeRhone motor and spare parts in excellent condition. 
1 extra 1 1 0 hp. LeRhone motor. 1 canvas field hangar 

in good condition. Address: WILLIAM E. BAUER, 
lO S. Calvert St., Baltimore, Md." 


EYTINGE'SFLYINGGUIDE 


WANTED — Experienced Airplane drafts- 
men, capable of design. State age, education, 
experience and salary expected. G. Elias & 
Bro., Inc., Buffalo, New York. 


AN OPPORTUNITY 

TO COMPLETE YOUR FILES 


IMPORTED COMMERCIAL AERIAL CAMERAS 

Latest ^model brand new 7 "^» p" GAUMONT CAMERA 
5" 'i* 7 "^GEPM An'^i'ca CA*l?ERA. i5'' i/^s Voigtlander 

FAIRCHILD AERIAL CAMERA CORPORATION 

136 WEST 53 STREET NEW YORK CITY 

PRICED FOR A QUICK SALE 

One Lincoln Standard Tourabout with Detachable En- 
closed Cabin ........ S3.S00. 

One Lincoln Standard Speedster $3,900. 

These planes ere in splendid condition Motor 150 HP. 

One Canuck now being rebuilt completely $1,000. 

HAMILTON AERO MFG. CO. Milwaukee, Wis. 


CURTISS SHIPS FOR SALE 

$500.00 AND UP 

CURTISS EASTERN AIRPLANE C0RP. 

130 S. 15th St Phila., Pa, 



leaks in G & 6 airplane radimton 


NEW HAVEN 


AERIAL GARAGE 

FOR AIRPLANES AND SEAPLANES 
OVERHAUL Spares and Materials CONSTRUCTION 

REPAIRS at Reasonable Prices SALVAGING 

AMERICAN AIRWAYS 

Collefe Point Telephone Flushing 1052-/ Naw York CHy 


ACETATE AEROPLANE DOPE 

^‘les‘°ihsn“oSE 'HALF P 'MA^UFACTURE^S e ^RICE.^ r ^ 

BRAMER-KELLY-CANFIELD CO„ 

134.16th St, BUFFALO. N. T. 


WRITE for INFORMATION 

About this Directory Advertising 

ITS BRINGING RESULTS 


TION 


Septcmlier 


5 , 1921 



THE EARLY BIRD (HD -1 B> 

OUR AIRPLANES ARE PRODUCED BY MEN EXPERIENCED IN THE DESIGN AND 
CONSTRUCTION OF COMMERCIAL AND WAR TIME AIRCRAFT OF ALL TYPES 


Type 

Load 


price with 

HD1B 

MSO 


$5,700. 

HD-4B 

isao 

Anaani ‘iSS ”* *'• 

Sa.Soo. 


HUFF, DALAND & CO., INC. 

OGDENSBURG, NEW YORK 

AIRPLANES FLYING BOATS MOTOR BOATS 



West Bay of the Woodworking Shop 

Wittemann Aircraft Corporation 

TETERBORO. HASBROUCK HEIGHTS, NEW JERSEY 


DISTRIBUTORS OF THE PRODUCTS 

OF THE 

CURTISS AEROPLANE & MOTOR CORPORATION 


THE STATE OF ILLINOIS. 

Branch Sales Office of the parent corp. 

THE STATE OF MICHIGAN. FXCEPTINC THE UPPER 
PENINSULA 

MOST OF THE STATE OF OHIO 

THE STATE OF IOWA 

MOST OF THE STATE OF MISSOURI 

THE STATE OF INDIANA 

MOST OF ALABAMA AND GEORGIA 

THE STATES OF OREGON. WASHINGTON & IDAHO 

THE STATES OF VIRGINIA & NORTH CAROLINA 

THE STATES OF NEVADA AND NORTHERN CALIFORNIA 

THE STATE OF NEBRASKA 

THE STATE OF WISCONSIN AND UPPER PENINSULA 
OF MICHIGAN 

THE STATES OF NEW MEXICO, UTAH. WYOMING. AND 
COLORADO 

THE STATES OF PENNSYLVANIA. MARYLAND. DELAWARE 
& SOUTHERN NEW JERSEY 

THE STATES OF MINNESOTA, THE DAKOTAS. AND MON- 
TANA 

THE STATE OF KANSAS AND PART OF MISSOURI 
THE NEW ENGLAND STATES 

THE STATES OF TEXAS. OKLAHOMA. AND UNASSIGNED 
TERRITORIES 

ALL COUNTRIES OF SOUTH AMERICA 


Curtiss Aeroplane & Motor Corporation, 

30 North Michigan Ave., Chicago, Ills. 
Thompson Airplane Company, 

2927 Woodward Ave., Detroit, Mich. 

Floyd J. Logan, 

712 Superior Ave., N. W., Cleveland, Ohio. 
Curtiss Iowa Aircraft Corporation. 

Fort Dodge, Iowa. 

St. Louis- Curtiss Airplane Company, 

6426 Floyd Ave., St. Louis. Missouri. 

Curtiss Indiana Company. 

Kokomo, Indiana. 

Curtiss Bond Airplane Company, 

Montgomery. Alabama. 

Oregon, Washington & Idaho Company, 

1209 Yeon Bldg., Portland. Ore. 

Lynchburg Air Service Co., 

218 Wall Bldg., Lynchburg. Virginia. 

Earl P. Cooper Airplane Sc Motor Corporation, 

Sutter & Gough Sts., San Francisco. Calif. 
Grand Island Aero Company, 

Grand Island, Nebraska. 

Curtiss Wisconsin Airplane Company, 

330 Clinton St., Milwaukee, Wise. 

Curtiss Humphreys Airplane Company, 

1st Nat’l Bank Bldg.. Denver, Colo. 

Curtiss Eastern Airplane Company, 

130 S. 15th St., Philadelphia, Penna. 

Curtiss Northwest Airplane Company, 

707 Metropolitan Bank Bldg., Minneapolis. 
Williams & Hill Airplane Company. 

Arkansas City, Kansas. 

Curtiss New England Airplane Company, 

Garden City, Long Island, N. Y. 

Curtiss Aircraft Corporation. 

Garden City, Long Island. N. Y. 

Love Field, Dallas, Texas. 

C. W. Webster, 

Curtiss Aeroplane & Motor Corporation, 
Garden City, Long Island, N. Y. 


THE STATES OF MASSACHUSETTS AND RHODE ISLAND 
PARTS OF THE CAROLINAS 


DEALERS 


Lynnway Aerial Transportation Company, 

7 Central Sqnare. Lynn. Mass. 

H. L. Morrow Company, 

540 S. Tryon St., Charlotte. N. C. 



